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Abstract 
This paper aims to present the reinvention of rural underground and half buried houses in the context of the 21st century’s raising 
cost for energy, environmental concerns and landscape alteration by the growing population, together with today’s urban-rural 
migration. Rural homes, ‘bordei’ type, had an extensive occurrence in Europe and beyond, found in various forms in different 
geographic regions throughout the history of manmade dwellings. Unfortunately, the construction of this housing typology in 
Romania, found mostly in the southern part, has stopped instead of evolving because of the failure to understand its benefits and 
degree of self-sufficiency in terms of energy consumption, protection, environmentally friendly approach, and so on. The main 
cause of the disappearance or scarce presence of the underground or half buried houses is their association with the early 
typologies of homes built by less fortunate people and therefore related to poverty and misery. Different global crisis led people 
to re-design underground homes or even restore vernacular ones for personal purpose or to include them in tourism circuits. One 
of the conclusions of this paper is that buried houses, derived from the traditional models and equipped with the contemporary 
technologies, could be a solution built in all respects with less impact on the environment and capable of revitalizing rural areas 
through eco-tourism.  
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1. Introductions 
Underground, semi-buried or earth-sheltered homes are part of the first types of stable man-made dwellings. A 
propitious space for residence is the one that offers the basic prerequisites a man needs in order to survive. If the 
first forms of human shelters were set up in natural caves, the first types of homes logically evolved from them. The 
caves offered shelter from imminent dangers such as nature and animals, later, disputes over territories, food and 
water sources or religion led to the development of dwellings that could be easily defended. 
Regarded from the point of view of other benefits, such as the use of fewer building materials or the deliberate 
positioning of the home in easy to process soils, it was observed that this particular type of dwelling continued to be 
build, regardless of the architectural and/or structural evolutions in the history of houses (Kempe, 1988; Meijenfeldt, 
2003; Baring-Gould, 2008; Webber and Yannas, 2013). 
This typology of house requires a certain degree of excavation to be performed on the site, thus the soil had to be 
carefully chosen in order be easily vertically and/or horizontally dug, using simple tools. The majority of traditional 
excavated dwellings are found in soft rocks or clay. Vertical and horizontal extensions, or any combinations, and 
elevations covered with thick layers of earth are just evolutions of the initial design. Together with this approach to 
the terrain, the houses will acquire new forms, up to the point where they will get to be built totally aboveground or 
as we call them today, conventional houses.  
There are different methods and designs for the constructions of turf and moss houses, as well as different 
amounts of timber, stone and turf in the walls and roof, depending on the local climatic conditions and availability 
of building materials. The building process and techniques for the Scandinavian model of vernacular earth-sheltered 
house, which was then exported in several areas of Europe through the Viking conquests, has been largely described 
in the specific literature (Nilsson, 1943; Gestsson, 1982; Odner, 2001; Olafsson and Agustsson, 2006; Mook and 
Bertelsen, 2007). 
The structures with bearing walls made out of turf or sod, found in the residential buildings in the northern 
Europe, found their way across the Atlantic Ocean to North America together with the immigrants, although sources 
recall the existence of this model in northern areas before the colonisation (Jarzombek, 2013). This construction 
technique was assimilated by the Mormons after 1850 (Berge, 2009: 232). 
The traditional houses from the Aleutian Islands, as a typology, are closer to the semi-buried houses covered with 
plenty of earth. After the expedition in the Aleutian Islands, 1826-1829, Litke described them as resembling to 
timber yurts covered with earth (Pierce, 1987:100; Pendleton, 2008:90). The employed construction materials are 
timber (where it was difficultly found, they used whale bones) and earth. The Aleutian houses have no windows; the 
only openings are the entrance and an orifice above the hearth.  Most of them have only one room, 4X6m, but there 
were a few examples of longhouses, much larger, 16x30m or 25x52m (Cordell et al., 2008:270). 
Today, protecting the walls, sometimes the roof as well, of a house with earth is a practice increasingly less 
common, found only in areas with high temperature variations (diurnal or seasonal). Even in these areas, the closer 
we get to today, together with the advent of new ways of keeping the indoor temperature at a comfortable level, 
regardless of the exterior temperature fluctuations, the use of soil for the protection of the elevations is an attempt 
rarely encountered. 
2. Materials and method 
The theoretical research is focused on the historical rural Romanian architecture, building techniques, 
construction materials as well as the way of life in the traditional dwellings.  
As a typology, we are presenting only the homes typically placed on flat terrains, since this is also the model 
most commonly found in our geographic region. Whether it is called maison troglodyte in France, sod house in 
Scandinavia, turf home in Iceland, moss house in Ireland, bordei in Romania (Figure 1) etc., this approach is 
probably the answer to the same problems all over the territory of Europe: harsh winters with low temperatures or 
strong cold winds, absence of construction materials, camouflage in the landscape, etc. 
The most renowned archaic shelter, found in our geographic area, particularly in the southern part of Romania, in 
the Romanian Planes and the flood areas of the Danube, locally called bordei (the origin of the word is unknown), 
falls under the category of pit houses. The typology developed by the local civilization was absorbed over time by 
the surrounding ethnical communities, such as the Ruthenians – Ukrainians from the Austro-Hungarian Empire 
(Petrovai, 2007) – Hungarians, Serbians and Bulgarians. The etymologic dictionary states that there is a high 
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probability the bordej (Ruthenian), burdely (Serbian), burdei or bordei (Bulgarian) and bordej or bordely (Magyar) 
originate from the Romanian language (Cioranescu, 1958-1966). The necessity of building underground or semi-
buried imposed itself in the area because by using this technique the homes were less exposed to the elements of 
nature as well as to the looting of invaders (Butura, 1978; Bazon, 2013). 
 
 
Figure 1."Un auberge" by Dieudonne Auguste Lancelot, 1860 (via Wikimedia Commons) 
The depth of the pit varies from a few centimetres to a few metres, thus the height of the elevation is directly 
related to which extent the house is buried. The simplest examples had only one room accessible through a ramp or 
stairs and the ornamentation elements were of animal or cosmic origin (Badescu, Cucu-Oancea and Sisestean, 
2011:175).  
 
 
Figure 2. Timber earth shelter, for military purpose, (author’s drawing after the Soviet soldier manual). 
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The vertically excavated shelter’s evolution (basically holes covered with branches or reed) was needed in order 
to prevent the flooding of the interior space when facing abundant rains. The interior space was prolonged with 
contour elevations up to the height where the walls would not lose their stability. There were several techniques for 
building the aboveground elevations: stakes connected with interwoven twigs and then covered with clay, sun dried 
mud/clay bricks, clay or manure mixed with thatch, or in areas with more construction material timber or stone. The 
walls of the pit were often “coated” with stones or logs. However, in the south of Oltenia region the semi-buried 
houses were built out of oak (similar to Figure 2) and sometimes the cost of the construction would surpass the one 
of a conventional house (Stahl, 1968). The floor consisted in a layer of compacted clay (seldom mixed with ashes). 
The timber structure of the roof was usually covered with reed or thatch.     
Because of the simplicity of its construction as well as its thermal efficiency, the model is used today, with an 
improved design (both structural and architectural). In the present day, contrarily to the general perception, an 
underground or semi-buried house “is not dark, damp, nor bunker-like” (Oehler, 2001:44). Smart designs 
transformed this vernacular shelter into a contemporary warm, bright, energy efficient and almost completely self-
sufficient space of living.  
3. Results and discussions 
The village together with the rural living no longer can be an area strictly destined for peasants with no other 
concerns than the agricultural exploitation of land and the breeding of livestock. The village needs to be reinvented. 
The reverse migration phenomenon from urban areas to rural ones has already begun and is on track to grow in 
intensity.  
The transformation of the French rural areas could represent a good example for the Romanian villages. France 
has shown that it can transform relatively quickly and without major social convulsions from the peasant rural 
economy to the farmer economy, maintaining, where possible, the village as a form of community re-specialized in 
tourism, micro-industrial activities and peri-urban inhabitation area for a population that has their main activities in 
the cities (Badescu and Cristea, 2003:43).  
The differences between urban and rural lifestyles in areas with developed economies are fainter than in Romania 
(for example Western Europe, USA, or Canada). In this regard we witness a total decline of some Romanian rural 
areas. This decline began during the communist period, when entire dwellings were displaced in order to make way 
for the developments of the socialist future.  
“In the 1980s, the communist regime undertook a furious campaign to destroy the villages and the rural lifestyle” 
(Digi24, 2015), as well as the individual identity or its people, in this sense it dislocated and ruined numerous 
communities. The Romanian villages begun to be depopulated because of the needed labour force in the factories 
and plants of the homeland. This exodus has not stopped with the fall of the regime but perpetuated to the present 
day. The young people continued to migrate to urban areas (or foreign countries) following their dream for a better 
life, thus many villages decayed and some completely faded. Over 100 such rural settlement are now ghost villages.  
The situation of villages positioned in the vicinity of urban developments is a more fortunate one, the reason 
being the escape from the agglomerated, noisy and polluted cities of a particular social category. Isolated villages 
and areas that are predominantly rural do not benefit from this fresh intake of individuals and investments. In this 
respect, an orientation towards tourism developments could be a possible prototype of revitalization.  
Vernacular houses, restored or reinvented, are part of touristic networks worldwide. For the clarity of the study 
only the vernacular models similar to the Romanian bordei will be brought in discussion. On the same level, the 
regulations the that concern the quality of life and safety of the inhabitants, for a long time discouraged the use of 
existing underground or half-buried homes and even forbidden the construction of new ones in Romania as well as 
in other countries. A possible explanation could be the misconception about their qualities, the typology being 
associated with poverty, misery and even criminal activities. 
The case of Iceland presents a classical decrease in the use of turf dwellings by the first half of the 20th century 
caused by the prosperity that came along with the Industrial Revolution and culminating in the forced evacuation of 
the traditional houses in favour of the modern ones after World War II. However, well preserved exemplars “are in 
use as museums and serve as well-visited tourist attractions” (van Hoof, van Dijken, 2008). 
Sassi di Matera, Italy, represents “the most important intact troglodyte settlement in the Mediterranean region”. 
The houses, excavated in the rocks, following the slope and with respect to the ecosystem, were inhabited almost 
continuously since the Palaeolithic age (UNESCO, 2007). They had a flourishing period during the rule of the 
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Roman Empire, being positioned on Via Appia. Starting with the 17th century the area was left to the poor to be 
inhabited and developed. In 1952, the so called Law of Gasperi called for the houses to be evicted because they were 
considered to be insalubrious and disreputable. The residents were expropriated and the area became government 
property. Eventually, the entire site was labelled as a protected archaeological location and soon became a popular 
tourist destination. (Foot, 2014:173). In the present, only the wealthy class can afford the luxury of owning and 
maintain a property in the sassi site.  
Another example, which spread in the entire Spain and is relevant today, is the case of the casa cueva from 
Crevillente (Figure 3). There, after the expulsion of the Moors from Spain, in 1609, the city’s population fell 
dramatically; down to 800 inhabitants, but in one century it reached 8100 people. After several years of drought, 
people started to dig in the northern hills of the city in search for ground water for use in irrigation. In the context of 
a shortage in housing units, people transformed the caves in the hills in an original habitat that soon became highly 
populated. By the mid-20th century 30% of the population lived in casa cuevas. In 1967, the Plan General de 
Ordination Urbana banned digging other similar houses as well as their reparation, all in an effort to reduce their 
number. However, in 1982, the Plan Especial de Reforma Interior backtracked to the previous decision and the 
reparation of the existing homes was permitted. Today, some of the underground dwellings are still used and a group 
of them entered in a tourist circuit. 
 
Figure 3. Casa Cueva, Spain (author’s drawing). 
These are only a few of the existing cases that testify to the reinvention of the traditional underground or half-
buried houses and their local impact, making the initial statement plausible. However, this case does not apply 
specifically to the Romanian pit house alike dwelling, since underground settlements or grouped housing units were 
not preserved. This does not mean that new units, adapted to today’s technologies and living requirement cannot be 
implemented.  
The second half of the 20th century provided us with examples of modern underground, semi-buried or earth-
sheltered houses in the entire world. The 1970s oil and energy crisis only nourished the ignition of a new movement 
oriented in achieving energy efficient and environmentally friendly houses. ‘Sinking’ the house into the ground 
appeared to be one of the embraced solutions. In the United States of America even a research department was 
founded, called The Underground Space Center, at the University of Minnesota. Their research revealed design 
solutions, guidelines, studies and built examples, all adapted to the modern living requirements (The Underground 
Space Center, 1978, 1980, 1981). 
The recent history particular to this typology or houses generally provides us with individual units and not 
settlements alike the vernacular ones. Nevertheless, a reasonable explanation would be that the contemporary people 
will most likely act as individuals and not groups, especially when it comes to the choice of their house. The 
developments in technologies of construction, in design, the availability of construction materials and information 
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helps them make an educated decision (obviously depending on the interest of the consumer) and not settle for mass 
produced houses.  
We do however find a few contemporary semi-buried or earth sheltered residential compounds. These modern 
ones are mostly divided in two categories: self-sufficiency and interesting – better said intriguing – design. Either 
one of the categories awakens the curiosity of the viewers (in the case of private houses) or arouses the interest of 
consumers (in the case of lodging units). 
These last examples could easily represent the model to be followed in the development of the Romanian rural 
areas. All the ingredients for a successful recipe are present. The underground, semi-buried or earth sheltered home 
can be linked with a traditional type of housing that dates in the territory at least since the Dacian era and 
proliferated up to the modern times. The benefits that derive from their good thermal behaviour, together with the 
respectful approach towards the environment makes them fall under the category of eco-friendly constructions. 
Their upgraded design and quality of materials makes them easily integrate in the contemporary trends in 
architecture. In the same time camouflaging the construction in the landscape will perpetuate the countryside’s 
picturesque character.  
4. Conclusions 
Modern pit houses, derived from the traditional models and equipped with the contemporary technologies, could 
furnish a solution capable of revitalizing rural areas through eco-tourism. There are already a few examples of 
private semi-buried houses in Romania and even if their presence is scarce they represent a glimpse at what modern-
day rural houses could look like. The house derived from the bordei typology can be implemented in all forms of 
settlements (isolated, rural or urban) and its adaptability to the terrain makes it prevail over almost any type o 
topography.   
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